Attitudes to CPR in Japan studies. The medical students were in the fourth year of a 6-year program in the hospital's School of Medicine. The nurses and medical students were volunteers. All high schools and hospitals in the present study were the same used in the previous studies in 1998 and 2006.
Questionnaires
Respondents to the questionnaire were presented with 5 hypothetical scenarios of cardiopulmonary arrest (Table 1) , as in the previous studies, 4,9 and were surveyed from March to April 2010. They were asked to assume that no one else was available to help. In addition, health-care providers (medical nurses, and medical students) were asked to respond in their non-professional capacity, that is, as ordinary citizens. Options for rescue response included delivery of full CPR (CC plus MMV), CC alone, or no active intervention except summoning help. Respondents indicating willingness to perform CC alone or no direct intervention were defined as refusing MMV. Respondents were instructed to choose the option that they thought best characterized what they would do if actually faced with the situation. If they indicated willingness to perform CC alone or no direct intervention, respondents were asked to choose from the following reasons for not performing MMV: poor knowledge; poor skills; fear of disease transmission; unwillingness to touch the victim; fear of hurting the patient; and others.
Data Analysis
The influence of the CPR technique involved and previous CPR training on the respondents' willingness to perform CPR was analyzed using Fisher's exact test and 1-way analysis of variance (ANOVA) on ranks. When ANOVA detected a significant difference, post hoc testing was performed using Dunn's method. The level of statistical significance was set at P<0.05.
Results

Respondents
Of the 810 nurses, 748 (92.3%), and of the 101 of medical students, 91 (90.1%) provided completed questionnaires.
Mean age of the nurses and medical students was 34 and 22 years old, respectively, and there were no significantly differences between the present study and the previous studies ( Table 2) . Among high school students, 27% were in the first year, 68% in the second year, and 5% in the last year of a 3-year program, and there were no significant differences between the present study and the previous studies. Moreover, no significant differences were noted with regard to sex of each respondent category between the present study and the previous studies.
Approximately 70% of respondents had received CPR training more than once (Table 3) . There was no significant difference between the number of previous CPR training courses taken by the high school students in the present study and that in the previous studies. In contrast, the number of 
Would you perform CPR on a trauma victim?
[Scenario] It is in the morning rush hour and you witness a motor vehicle accident. You run to the scene to render assistance. There is 1 person in the car, the driver, who is a 30-year-old man, well dressed. He has suffered a cardiopulmonary arrest, and there is a small amount of blood dripping from his forehead onto his face. You summon for help. Then, would you ... ?
Would you perform CPR on a child?
[Scenario] It is a holiday and a child knocks on your door, points to her friend, and says 'I think something is wrong with my friend.' They are both about 6 years old. Her friend suddenly collapses in front of you with cardiopulmonary arrest. You summon for help. Then, would you ... ?
Would you perform CPR on an elderly person?
[Scenario] You are visiting a patient in a nursing home who you have taken care of before. Suddenly, a nurse at this nursing home asks you to take a look at another patient. You comply, and this 70-year-old, previously healthyappearing patient has suffered a cardiopulmonary arrest. You summon for help. Then, would you ... ?
Would you perform CPR on a relative?
[Scenario] Your grandmother is taking a bath and has a cardiopulmonary arrest in the bathtub. She is 72 years old and previously has been healthy. You summon for help. Then, would you ... ?
CPR, cardiopulmonary resuscitation. Data given as % or mean ± SD. TANIGUCHI T et al.
previous CPR training courses taken by the high school teachers was significantly higher than in the previous studies. In all groups, the prevalence of previous CPR training more than 3 times was significantly higher than in the previous studies.
Responses
In all respondent categories, willingness to perform CPR (CC plus MMV and CC alone) was low for a stranger or a trauma victim with blood on the face (scenarios 1 and 2), but high for a child or a relative (scenarios 3 and 5; Figure) . Respondent age or gender had no influence on willingness in any group. Figure. Proportion of those willing to perform chest compression (CC) plus mouth-to-mouth ventilation (MMV), and CC alone in (A) high school students, (B) high school teachers, (C) medical nurses, and (D) medical students. Upper P-value, cardiopulmonary resuscitation (CC plus MMV vs. CC alone); bottom P-value, CC plus MMV. Attitudes to CPR in Japan
High school students and teachers were similar in their level of willingness, and medical nurses and medical students were almost identical in their level of willingness to perform CC plus MMV. In all respondent categories, willingness to perform CC plus MMV was low for all scenarios, especially for a stranger or a trauma victim with blood on the face. Only 15-25% of respondents in all categories reported willingness to perform CC plus MMV in these scenarios.
Comparison With Previous Studies
In all respondent categories, there was no significant difference in willingness to perform CPR (CC plus MMV and CC alone) between the present study and the previous studies for any of the scenarios included (Figure) . Medical nurses and medical students showed a significantly lower degree of willingness to perform CC plus MMV in all scenarios except for the scenario regarding the relative, compared to the previous studies.
Reasons for Not Performing CC Plus MMV
In the scenario regarding the stranger, among high school students, only 7% of those who declined to perform CC plus MMV stated that they would not do so because of concern about disease transmission, while 67% claimed that they declined because of poor knowledge and/or fear of imperfect performance of CC plus MMV. These findings were similar to those in the previous studies. Among high school teachers, 23% of those who declined to perform CC plus MMV stated that they would not do so because of concern about disease transmission. This percentage was significantly higher than in the previous studies. In the scenarios for trauma victim and relative, among high school students and teachers, reasons for not performing CC plus MMV were similar to those in the previous studies.
In the scenario regarding the stranger, approximately 50-70% of medical nurses and students who declined to perform CC plus MMV refused because of fear of disease transmission. Among medical nurses and medical students, the degree of concern about disease transmission was similar to that in the previous studies. In the scenarios for trauma victim and relative, reasons for not performing CC plus MMV were similar to those in the previous studies.
In the child scenario, among high school students and teachers, only 3-7% of those who declined to perform CC plus MMV stated that they would not do so because of concern about disease transmission, while >70% claimed that they declined because of poor knowledge and/or fear of imperfect performance of CC plus MMV ( Table 4) . The reasons for not performing CC plus MMV in the present study were not significantly different from the previous studies. Among medical nurses and medical students, the degree of concern about disease transmission was similar to that in the previous studies. 
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Discussion
Only 15-30% of laypeople and health-care providers were likely to perform CC plus MMV, especially on a stranger or a trauma victim with blood on the face; these proportions of nurses and medical students were significantly lower than that obtained in the studies performed in 1998 and 2006. But 50-100% of them were likely to perform CC alone, which was consistent with the results obtained in 2006. The reasons for unwillingness among high school students and teachers to perform CC plus MMV were inadequate knowledge and/or doubt about their capability of performing CC plus MMV, while the main reason among nurses and medical students was the fear of disease transmission, which was consistent with that in the previous studies. The present study shows that the number of previous CPR training courses taken by the high school students in the present study was not significantly different from those in the previous studies, although the number of previous CPR training courses taken by people in other categories was higher than that in the previous studies. Moreover, the present study shows that Japanese high school students were reluctant to perform CC alone in all scenarios, consistent with the previous results, and that the reasons for unwillingness to perform CC plus MMV among high school students were their poor knowledge and/or fear of inadequate performance, which is similar to the reasons reported in the previous studies. These findings suggest that it may be possible that high school students would perform CC plus MMV or CC alone if they took repeated and more effective CPR training courses.
The present study also shows that the number of previous CPR training courses taken by high school teachers was significantly higher than that reported in the previous studies. This finding suggests that high school teachers may be more interested in learning about prevention of cardiac arrest. High school teachers, however, were also reluctant to perform CC plus MMV on strangers and trauma victims, and a major reason for the unwillingness was their poor knowledge and/or lack of ability to perform CC plus MMV, as in the previous studies. Moreover, the proportions of those willing to perform CC alone in the scenarios of trauma, child and relative did not differ from those in the previous study. These findings suggest that the CPR training courses taken may not be effective and that the training courses did not emphasize CC alone. Therefore, it may be necessary to re-evaluate CPR training programs.
Nurses and medical students were more reluctant to perform CC plus MMV in all scenarios than in the previous studies, although the number of previous CPR training courses taken by these subjects was significantly greater than those reported in the previous studies. In contrast, nurses and medical students were not reluctant to perform CC alone in all scenarios, as in the previous studies. Several recent studies have demonstrated that CPR using CC alone is the preferable approach, or is at least similar in effectiveness to CPR with CC plus MMV, for adult patients experiencing an out-of-hospital cardiac arrest. 10-12 These findings suggest that nurses and medical students, as well as laypeople, should be encouraged to perform CC alone if they are unwilling to provide rescue breathing.
The difference in the proportion of people reluctant to perform CC plus MMV between laypeople and health-care providers is interesting. The number of those willing to perform CC plus MMV in laypeople did not differ from that in the previous study. In nurses and medical students, however, the number of those willing to perform CC plus MMV in all scenarios was significantly lower than in the previous study. These findings suggest that the CPR training courses taken in the different respondent categories may be different and/or may not be effective. In particular, the present study did not evaluate the CPR training courses that high school students and teachers had taken. Further investigation is needed to evaluate the CPR training courses and teaching among the respondent categories.
In the child scenario, the number of people willing to perform CC plus MMV among the nurses and medical students was significantly lower than that in the previous study. One of the major reasons for the unwillingness was due to the awareness that CC alone is the preferred resuscitation method for children. These findings have very important implications for CPR training for children. Several studies have demonstrated that CC plus MMV by bystanders is associated with higher survival than CC alone in children. 13, 14 It may be necessary to re-evaluate CPR training programs for children.
In the present study, the scenarios of cardiopulmonary arrest were similar and the respondent categories were the same, and the schools and hospitals were also the same as in the previous studies in order to achieve an accurate comparison. Moreover, it is possible that some of the high school teachers and nurses in the present study also took part in the previous studies, but it was not possible to clarify this further. Further investigation is needed to identify Japanese attitudes toward the performance of bystander CPR.
In summary, most laypeople and health-care providers are unlikely to perform CC plus MMV, but are more likely to perform CC only, as also found in the previous studies in 1998 and 2006. These findings suggest that MMV training should be de-emphasized and the awareness of CC alone should be emphasized. The CPR training program for children, however, may need re-evaluation because of the importance of MMV in children.
